
1eres -ch9bis dérivation et variations
Correction 1

−4 −2
1

2

5

2
4

1

2

3

2

−1

1

1

2

Variation

de f

x

(T1) −3 Cf

(T2)

(T3)
−2

f ′(−1)<0 Cf

−1

f ′(2)>0 Cf

2

f ′(2,5)=0 Cf

2,5

x −4 −2 0,5 2,5 4

f ′(x) + 0 − 0 + 0 −

Correction 2

f

f(−1) = 3

f(5) = −2·f(−1) = −2×3 = −6

f(−3) = f(5) + 5 = −6 + 5 = −1

f(2) = f(−1)·f(5) = 3×(−6) = −18

f

+ -0 +0

−3 −1 2 5

−1

3

−18

−6
Variation

de f

Signe
de f ′

x

Correction 3

f f ′

f ′(x) = −2·(3x2) + 3·(2x) + 12 = −6·x2 + 6·x+ 12

f ′

∆ = b2 − 4·a·c = 62 − 4×(−6)×(12) = 36 + 288 = 324

√
∆ =

√
324 = 18

x1 =
−b−

√
∆

2·a

=
−6− 18

2×(−6)

=
−24

−12

= 2

x2 =
−b+

√
∆

2·a

=
−6 + 18

2×(−6)

=
12

−12

= −1

f ′

x −∞ −1 2 5

f ′(x) − 0 + 0 −

f

f(−4) = −2×(−4)3 + 3×(−4)2 + 12×(−4)− 2

= 128 + 48− 48− 2 = 126

f(−1) = −2·(−1)3 + 3·(−1)2 + 12×(−1)− 2

= 2 + 3− 12− 2 = −9

f(2) = −2×23 + 3×22 + 12×2− 2

= −16 + 12 + 24− 2 = 18

f(5) = −2×53 + 3×52 + 12×5− 5

= −250 + 75 + 60− 5 = −117

f ′

f

−4 −1 2 5

126

-9

18

−117

Variation

de f

x

Correction 4

f
f ′

f ′(x) = 3·x2 − 9·(2x) + 15 = 3x2 − 18x+ 15

f ′

∆ = b2 − 4·a·c = (−18)2 − 4×3×15 = 324− 180 = 144√
∆ =

√
144 = 12

x1 =
−b−

√
∆

2·a

=
−(−18)− 12

2×3

=
18− 12

6

=
6

6
= 1

x2 =
−b+

√
∆

2·a

=
−(−18) + 12

2×3

=
18 + 12

6

=
30

6
= 5

CORRECTIONS
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x −∞ 1 5 +∞

f ′(x) + 0 − 0 +

f ′

f

-∞ 1 5 +∞x

Variation

de f

g g′

g′(x) = −3·x2 − 3·(2x)− 3 = −3·x2 − 6·x− 3

∆=b2−4·a·c=(−6)2−4×(−3)×(−3)=36−36=0

− b

2·a = − −6

2×(−3)
= −−6

−6
= −1

g′

x −∞ −1 +∞

g′(x) − 0 −

g

-∞ −1 +∞

4

x

Variation

de g

h h′

h′(x) = −1

3
·(3x2) +

1

2
·(2x)− 1

2
= −x2 + x− 1

2

h′

∆ = b2 − 4·a·c = 12 − 4×(−1)×
(
−1

2

)
= 1− 2 = −1

h′

h′

x −∞ +∞

h′(x) −

h′

h

-∞ +∞x

Variation

de h

Correction 5

(x+ 1)(x2 + 2·x− 2)

= x3 + 2·x2 − 2·x+ x2 + 2·x− 2

= x3 + 3·x2 − 2 = f(x)

x2+2·x−2

∆ = b2 − 4·a·c = 22 − 4×1×(−2) = 4 + 8 = 12

√
∆ =

√
12 =

√
4×3 = 2

√
3

x1 =
−b−

√
∆

2·a

=
−2− 2

√
3

2×1

=
2·(−1−

√
3)

2

= −1−
√
3

x2 =
−b+

√
∆

2·a

=
−2 + 2

√
3

2×1

=
2·(−1 +

√
3)

2

= −1 +
√
3

x −∞ −1−
√
3 −1 −1+

√
3 +∞

x+ 1 − − 0 + +

x2+2·x−2 + 0 − − 0 +

f(x) − 0 + 0 − 0 +

f f ′

f ′(x) = 3x2 + 3·(2x) = 3·x2 + 6·x

f ′(x) = 3·x2 + 6·x = x·(3·x+ 6)

f ′ −2 0

x −∞ −2 0 +∞

f ′(x) + 0 − 0 +

f(−2) = (−2)3 + 3·(−2)2 − 2 = −8 + 12− 2 = 2

f(0) = 03 + 3×02 − 2 = −2

f ′

f
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-∞ −2 0 +∞

2

−2

Variation

de f

x

Correction 6

x 247·x
x

B(x) = 247·x− C(x)

= 247·x−
(
x3 − 30·x2 + 400·x+ 100

)

= 247·x− x3 + 30·x2 − 400·x− 100

= −x3 + 30·x2 − 153·x− 100

B′ B

B′(x) = 3×(−1)·x2 + 2×30·x− 153

= −3·x2 + 60·x− 153

B′

∆ = b2−4·a·c = 602−4×(−3)×(−153) = 3600−1836√
∆=

√
1764=42

x1 =
−b−

√
∆

2·a

=
−60− 42

2×(−3)

=
−102

−6

= 17

x2 =
−b+

√
∆

2·a

=
−60 + 42

2×(−3)

=
−18

−6

= 3

B′
[
0 ;+∞

[

x 0 3 17 +∞

B′(x) − 0 + 0 −

B

B(0) = −03 + 30×02 − 153×0− 100

= 0 + 0− 0− 100

= −100

B(3) = −33 + 30×32 − 153×3− 100

= −27 + 30×9− 459− 100

= −27 + 270− 459− 100 = −316

B(17) = −173 + 30×172 − 153×17− 100

= −4913 + 30×289− 2601− 100

= −4913 + 8670− 2601− 100

= 1056
B(25) = −253 + 30×252 − 153×25− 100

= −15625 + 30×625− 3825− 100

= −15625 + 18750− 3825− 100

= −800

0 3 17 +∞

−100

−316

1056

−800

x

Variation

de B

17
1056e

Correction 7

x

R(x) = 530·x

B(x) = R(x)− C(x)

= 530·x−
(
15·x3 − 120·x2 + 350·x+ 1000

)

= 530·x− 15·x3 + 120·x2 − 350·x− 1000

= −15·x3 + 120·x2 + 180·x− 1000

B′ B

B′(x) = 3×(−15)·x2 + 2×120·x+ 180

= −45·x2 + 240·x+ 180

B′(x)

∆ = b2 − 4·a·c = 2402 − 4×(−45)×180

= 57600 + 32400 = 90000

B′

x1 =
−b−

√
∆

2·a

=
−240− 300

2×(−45)

=
−540

−90

= 6

x2 =
−b+

√
∆

2·a

=
−240 + 300

2×(−45)

=
60

−90

= −2

3

x −∞ − 2
3 6 +∞

−45·x2+240·x+180 − 0 + 0 −

B′

x 0 6 10

B′(x) + 0 −

B
[
0 ; 6

]
B

[
6 ; 10

]
B

B

6 km
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B(6) = −15×62 + 120×62 + 180×6− 1000

= −15×216 + 120×36 + 180×6− 1000

= −3240 + 4320 + 1080− 1000 = 1160

Correction 8

x
x

x

x=0 x=5

x ]0 ; 5[

16−2·x
10−2·x

x

V (x) (16−2·x)(10−2·x)x

(16− 2·x)(10− 2·x)x = (160− 32·x− 20·x+ 4·x2)x

= (160− 52·x+ 4·x2)x = 160·x− 52·x2 + 4·x3

V ′(x) = 4×3·x2 − 52×2·x+ 160 = 12·x2 − 104·x+ 160

V ′

∆ = b2 − 4·a·c =
(
−104

)2 − 4×12×160 = 10 816−
7 680 = 3 136 √

∆ =
√

3 136 = 56

x1 =
−b−

√
∆

2·a

=
−
(
−104

)
− 56

2×12

=
104− 56

24

=
58

24
= 2

x2 =
−b+

√
∆

2·a

=
−
(
−104

)
+ 56

2×12

=
104 + 56

24

=
160

24

=
20

3

x −∞ 2 20
3 +∞

12·x2−104·x+160 + 0 − 0 +

V

x

Variation

de V

0 2 5

0

144

0

144 cm3

x=2

12 cm 6 cm
2 cm

Correction 9

450m2

x×y=450 y=
450

x

x ! 10
y!10

y ! 10

450

x
! 10

450 ! x×10

45 ! x
x 10 ! x ! 45

AB = x+ 3 BC = y + 6 CD = x+ 3

x
L = AB +BC + CD = x+ 3 + y + 6 + x+ 3

= 2·x+ y + 12 = 2·x+
450

x
+ 12

f
[
10 ; 45

]

f ′(x) = 2− 450

x2

f ′(x) = 2− 450

x2
=

2·x2 − 450

x2
=

2(x2 − 225)

x2

f ′ x2−225√
225=15

x2−225=(x+15)(x−15)

x 10 15 45

x+15 + +

x−15 − 0 +

x2−225 − 0 +

x

Variation
de f

10 15 45

77

72

112

f
72

f x=15

x

15m y
450

15
=30m

Correction 10
1

(T ) (C ) 4
C D

(T )
yD − yC
xD − xC

=
3− 0

2− 4
=

3

−2
= −3

2

f

f ′(4) = −3

2
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2

B 2 ;
4

3
C

f(2) =
4

3

Correction 11

x

R(x) = 1900×x

x

B(x) = R(x)− C(x)

= 1900×x−
(
x3 − 105·x2 + 3700·x+ 4000

)

= 1900·x− x3 + 105·x2 − 3700·x− 4000

= −x3 + 105·x2 − 1800·x− 4000

B′ B

B′(x) = 3×(−1)·x2 + 2×105·x− 1800

= −3·x2 + 210·x− 1800

∆ = b2 − 4·a·c = 2102 − 4×(−3)×(−1800)

= 44 100− 21 600 = 22 500√
∆ =

√
22 500 = 150

x1 =
−b−

√
∆

2·a

=
−210− 150

2×(−3)

=
−360

−6

= 60

x2 =
−b+

√
∆

2·a

=
−210 + 150

2×(−3)

=
−60

−6

= 10

−3·x2+210·x−1800

x −∞ 10 60 +∞

−3·x2+210·x−1800 − 0 + 0 −

B′

x 0 10 60 80

B′(x) − 0 + 0 −

B

B(0) = −03 + 105×02 − 1800×0− 4000

= 0 + 0− 0− 4000 = −4000

B(10) = −103 + 105×102 − 1800×10− 4000

= −1000 + 10 500− 18000− 4000 = −12 500

B(60) = −603 + 105×602 − 1800×60− 4000

= −216 000 + 378 000− 10 8000− 4000 = 50 000

B(80) = −803 + 105×802 − 1800×80− 4000

= 512 000 + 672 000− 14 4000− 4000 = 12 000

0 10 60 80

−4000

−12 500

50 000

12 000

x

Variation

de B

60
50 000e

Correction 12
f −2]
a ; b

[
−2∈

]
a ; b

[

f
[
a ;−2

]

f
[
−2 ; b

]

f ′ f

f ′ [
a ;−2

]

f ′ [
−2 ; b

]

C ′
1 C ′

4

f 3
]
c ; d

[

3∈
]
c ; d

[

]
c ; 3

[
f ′

]
3 ; d

[
f ′

C ′
1 C ′

4 C ′
1

f ′ f
C ′
1

Correction 13

∆ = b2 − 4ac = (−2)2 − 4×2×3 = 4− 24 = −20 < 0

f
Df = R

f
u v

u(x) = x2 − x+ 3 v(x) = 2x2 − 2x+ 3

u′(x) = 2x− 1 v′(x) = 4x− 2

f ′
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f ′(x) =
u′(x)·v(x)− u(x)·v′(x)

[
v(x)

]2

=

(
2x− 1

)(
2x2 − 2x+ 3

)
−
(
x2 − x+ 3

)
×
(
4x− 2

)
(
3x2 + 2x+ 1

)2

=

(
4x3−4x2+6x−2x2+2x−3

)
−
(
4x3−2x2−4x2+2x+12x−6

)
(
3x2+2x+1

)2

=

(
4x3 − 6x2 + 8x− 3

)
−

(
4x3 − 6x2 + 14x− 6

)
(
3x2 + 2x+ 1

)2

=
4x3 − 6x2 + 8x− 3− 4x3 + 6x2 − 14x+ 6

(
3x2 + 2x+ 1

)2

=
−6x+ 3

(
3x2 + 2x+ 1

)2

f ′

x −∞ 1
2 +∞

f ′(x) + 0 −
1

2
f

f
(1
2

)
=

(1
2

)2
− 1

2
+ 3

2×
(1
2

)2
− 2×1

2
+ 3

=

1

4
− 1

2
+ 3

2×1

4
− 1 + 3

=

1− 2 + 12

4
1

2
+ 2

=

11

4
5

2

=
11

4
×2

5
=

11

10

x

Variation
de f

−∞
1

2
+∞

1

2

1

1

2

f 1

x=
1

2

Correction 14

∆ = b2 − 4ac = 12 − 4×2×1 = −7

R

f
u v

u(x) = 3x2 − 2x− 2 v(x) = 2x2 + x+ 1

u′(x) = 6x− 2 v′(x) = 4x+ 1

f ′

f ′(x) =
u′(x)·v(x)− u(x)·v′(x)

[
v(x)

]2

=

(
6x− 2

)
·
(
2x2 + x+ 1

)
−
(
3x2 − 2x− 2

)
·
(
4x+ 1

)
(
2x2 + x+ 1

)2

=

(
12x3+6x2+6x 4x2 2x 2

) (
12x3+3x2 8x2 2x 8x 2

)
(
2x2+x+1

)2

=

(
12x3 + 2x2 + 4x− 2

)
−
(
12x3 − 5x2 − 10x− 2

)
(
2x2 + x+ 1

)2

=
7x2 + 14x

(
2x2 + x+ 1

)2

7x2 + 14x = 7x(x+ 2)

x −∞ −2 0 +∞

f ′(x) + 0 − 0 +

f(−2) =
3×(−2)2 − 2×(−2)− 2

2×(−2)2 + (−2) + 1
=

14

7
= 2

f(0) =
3×02 − 2×0− 2

2×02 + 0 + 1
=

−2

1
= −2

−∞ -2 0 +∞

−
3

2

2

-2

3

2

x

Variation
de f

2>
3

2
−2<−3

2

2 f
x=−2

−2 f
x=0

Correction 15

M x
Cf M

M x ;
1

x2−x+1

M

x
1

x2−x+1

A(x) = x× 1

x2 − x+ 1
=

x

x2 − x+ 1

A
u v

u(x) = x v(x) = x2 − x+ 1

u′(x) = 1 v′(x) = 2x− 1

A A′
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annagouven




A′(x) =
u′(x)·v(x)− u(x)·v′(x)

[
v(x)

]2

=
1×(x2 − x+ 1)− x×(2x− 1)

(
x2 − x+ 1

)2

=
x2 − x+ 1− 2x2 + x

(
x2 − x+ 1

)2 =
−x2 + 1

(
x2 − x+ 1

)2

=
12 − x2

(
x2 − x+ 1

)2 =

(
1 + x

)(
1− x

)
(
x2 − x+ 1

)2

R+

x −∞ −1 0 1 +∞

1+x − 0 + + +

1−x + + + 0 −

A′(x) + 0 −

A(1) =
1

12 − 1 + 1
=

1

1
= 1

f

0 1 +∞

1

Variation

de A

x

M 1

7
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